Deletion analysis of the DNA sequence required for the in vitro initiation of replication of bacteriophage lambda.
Supercoiled DNA containing the replication origin of bacteriophage lambda can be replicated in vitro. This reaction requires purified lambda O and P replication proteins and a partially purified mixture of Escherichia coli proteins (Tsurimoto, T., and Matsubara, K. (1982) Proc. Natl. Acad. Sci. U.S.A. 79, 7639-7643; Wold, M. S., Mallory, J.B., Roberts, J. D., LeBowitz, J. H., and McMacken, R. (1982) Proc. Natl. Acad. Sci. U.S.A. 79, 6176-6180). The lambda origin region has four repeats of a 19-base pair sequence to which O protein binds. To the right of these sites on the lambda map is a 40-base pair region that is rich in adenine and thymine, followed by a 28-base pair palindromic sequence. To define more precisely the boundaries of the lambda origin, we cloned a 358-base pair piece of lambda DNA containing the origin region into M13mp8 in both orientations. In vitro replication of RF I DNAs prepared from cells infected with these two M13 ori lambda phage was dependent on lambda O and P proteins and a crude protein fraction from uninfected E. coli; with these conditions there was no replication of M13mp8 RF I DNA. We made deletions from the left and the right ends of the lambda origin DNA and determined the deletion end points by DNA sequencing. We have tested RF I DNAs prepared from cells infected with phage carrying ori lambda deletions for their ability to function as templates for O- and P-dependent replication in vitro. Our results show that lambda DNA between nucleotide positions 39072 and 39160 is required for efficient O- and P-dependent replication. This 89-base pair piece of DNA includes only two of the four 19-base pair O protein-binding sites (the two right-most) and the adjoining adenine- and thymine-rich region to the right of the O-binding sites.